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(54) ABRASIVE PAPER 

The invention relates to the production of an abrasive tool. 
It is known an abrasive paper, that substrate is carrying 
. fastened to it ^rasive grains arranged as strips which are took 
turns with non- abrasive gaps. The indicated strips in its turn 
are introduced by separate groups of abrasive grains taken turn 
with non- abrasive gaps [l] . 

This, abrasive paper allows to diminish the thermal stress of 
the polishing process in comparasion to an abrasive paper with 
continuous abrasive coating. But, in series cases the tool 
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ability 1 turn out to be inadequate to provide a good quality to 
j the processed surface, .- 

, ; v The problem is "based on the fact; that in/ this paper the inter- \v 
relationship between the width of the abrasive grains groups, 
forming the strips, and its size is not determined and more, - t 
... ,;,;> the optimal size of non-abrasive gaps is undefined . ; T - 

The goal of the invention is an increase of the tool cutting 
; ability by providing the optimal cutting condition. 
Y The indicated goal is achieved due to the fact, that the width • 

of the areas occupied by the abrasive grains groups forming the 
strips are taken within the limits of 2-8 sizes of the used 
/ • grains, and at the same time the optimal gap. size among the ; : ' y;:_ 
groups of grains is determined within 1-4 of the grain size. 

.Whereupon, each group of abrasive grains contains closed • ' • 

.2c :i . ~ — — non —jab r a s i ve .gaps .,. • ..vj. - v 'y", . - ; . •-' /;: y : . :'■ ',' ^ . _ .li^ .. . 

; Fig. 1 introduces such a paper performance when of the 

abrasive strip with a width A consists of separate groups of , 
3 abrasive grains with the gap B; Fig. 2 introduces the abrasive 
paper with close non- abrasive gaps; Fig. 3 in an enlarged scale 
explains the law of grains arrangement in the group (at the 
1 ■ ; / longitudinal arrangement of the grains relative to the strip) ; ; 
; ■ Y; Fig. 4 explaines the same (at the lateral arrangement of the 
: : V- grains relative to^ the strip) ; Fig.: 5 demonstrates the area with 
".'the close arrangement of non- abrasive gap. 

The abrasive strips 1 with width A of the abrasive paper is 
:\ ... arranged with gaps having width B. Each strip contains groups of 
• abrasive grains 2 having width a with non- abrasive gaps having, 
width b ' .• >''•: V - "■-•,•■> . '• . . '-Vv\ : v. • . - .v' / . 

within each group the hon- abrasive gaps can be closed, that 
/contributes a better retentivity of COX . ' 
"'■ . t - ':' Nonclosed non-abrasive gaps (Fig. 3 and Fig. 4) serve to beter 
. removal of the finishing off products. 

As it were illustrated by the investigations, that the best 
compliance with the optimal cutting condition is provided by such 
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a structural decision, of the abrasive paper, when the width of 
the abrasive strip is 4-40 of the size of the grain (for an 
abrasive grain) and 10 -100 of the grain size (for an abrasive 
powder) v . 

At the same time it has to be maitained the condition of 
equality of the relation between the area occupied by the 
abrasive to the total paper area (from 0.4 to 0.75) . 

Each strip consists of groups of abrasive grains having width 
of 2-8 of the grain and gaps having width of 1-4 of the grain. 

The width A of the abrasive strip depends on the grain size. 
The sizes of abrasive grain and abrasive powder are given in 
All-union State Standard - T0CT 9206-70 "Diamond powders" 

As it goes so, the average probable sizes of the grains were 
calculated accordingly formula x = 10.6 N , where N is 
granularity accordingly to the T0CT .. The gap width B depends 
on the relationship of the abrasive area to the whole paper area 
and can be expressed by the space factor K = 0.4 - 0.75. 

So, in the case of the abrasive arrangement as the strips the 
value of non- abrasive gaps having width B will be determined 
from the equality 

■ - ■ ;\ -i V. /■ , ' ■ A ' ;; v';' : ■ ' ' . ■■' .' ■;'■./-.': ■ . : ; 

and in the case of gaps separation into individual groups of 
abrasive grains the width B will be determined from equality 

-< : . A 2 .. . . / • '.: . ■ \ , ' 

V : - < A + B) 2 y.''^ 

At the paper structural decision with closed non-abrasive gaps 

A(A + 2B) : ' " ' " \ 7 
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It was defined, that decrease of . the width A of the abrasive 
. strip for the abrasive grain 1 less than by factor of 4 of grain 
sizes leads to an increase of microroughness . on the processing 
surface and consequently to diminishing of the processing 
quality; The increase of the abrasive strip width more than by ; 
factor of 40 of grain sizes leads. to a significant decrease of 
the productivity and to a loss of the effect of the use of" this , 
/ structure in comparasion with continuous layer of abrasive grains - 
at working surface. The similar regularity is observed at the use 
of : abrasive strips having width equal to 10-100 of grain sizes 
for ah abrasive powder. '■ 

The experimental investigations have exibi ted/ that at the 
significant sizes of the abrasive strip width (more than 20 of ■ . ; y :.; 
the grain sizes) it is advisable to make inside of the strip 
arrangement of the groups having width a. equal .to* 2. . . , 8 of the 
grain size with gaps having width B , equal to l. . . , 4 of the 
: grain size. In this case at material processing by the similar ' .; 
■paper the continuous arrangement of the abrasive , grains fails to 
. effect negatively and the optimal cutting conditions will be 
created for each abras ive grain . . • ';■ ::■ ; . ; y : " V y ^.yyy ' 

The indicated limits with regard to the strips width of the 
; abrasive grains and gaps between them will determine the optimal 
productivity and the quality of the surface processing. 

Miltiple approach concernig the grains arrangement at the paper . 
surface with regard to processing different materials provides 
the decrease of the consumption of the abrasive materials, 
.diminishing of the thermal stress upon the polishing, the 
. increase of the processing productivity and tool durability, an . y 
improvement of the qualitative characteristics of the processing 
material surfaces and the decrease of the defective products 
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FORMULA OP INVENTION 

1. The abrasive paper completed as a substrate carrying fastened 
at it abrasive grains arranged as strips alternating with non- 
abrasive gaps, each of which (meaning strips) is composed of 
grains groups alternating with non-abrasive gaps is 
differ e n t i at e d by the fact, that in order to 
increase the paper cutting ability through providing optimal 
cutting conditions , the width of the areas occupied by the groups 
of abrasive grains is equal to 2-8 of the grain size, and gaps 
among them is equal to 1-4 of the grain size. 

2. The abrasive papers accordingly p. 1 is 

d i f f e re n t i at e d by the fact, that each of the group 
of the abrasive grains contains close nori- abrasive gaps. 

Sources of information 
taken into consideration at the examination 
1. Patent USA No. 2015658, CI. 51-295, publish. 1935 




Translator: Anna Leydermah Tel. (612) 888-7304 
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1. 



H3.o6peTeHHe othochtch k H3roTOBJieHHio 
a6pa3HBHoro HHcxpyMeHTa. ., 

H3BecTHa uijiH(|)OBa^bttafl lUKypxa, ocho- 
Ba KOTopoft HeceT 3aKpenjiefifibie Ha Heft a6pa- 
3HBHbie 3epHa, KOTopwe pacnojiaraiOTCH no- 
jiocaMH h MepeAyKDTCH c 6e3a6pa3HBHbiMH np>o- 
Me>KyTKaMH. yKa3aHHbie nojiocbi, b:.cbohd cme- 
peAb, npeACTaBJieHbi 0T\ae.nbHbiMH . rpynnaMH 
a6pa3HBttbix 3epefi, qepe^yiomHXCH c 6e3a6- 

p33HBHbIMH npOMOKyTKS MH [1]- 

3Ta. ui^H^OBajibflaH mKypKa no3Bo;iHeT 
;cHH3HTb Ten^oHanpn>KeHflocTb npbuecca ujjih- 

(j)0B3HHH B CpaBtteHHH CO .UIJlH^OBajIbftOH 

ujKypKOH co cnJiouifibiM a6pa3HBHbiM noKpw- 
th^m. OAHaKO b paae criy4aeB pe>Kymafl cno- 
cofinocTb HficTpyMefrra HcaocTaTo^Ho ' OKa : 

3bIBaeTCH BblCOKOH^ HeA0CT3TOMHO BblCOKOe 

h KaqecTBO o6pa6dTaHHoft, noBepxHocTH. : . 

* - ■ - yKa3aHHbie HeAOCTaTKH- CBH3aHbi c tcm, 
mto b 3toh ujKypKe He onpeaeneHa B3aHMO- 
CBH3h uiHpHHbi rpynn a6pa3HBHt»ix 3epeH, coc- 
TaBJiHKDiaHx noiiocbi c hx pa3MepoM, H He 
onpenejieH onTHMa/ibHbifi pa3Mep 6e3a6pa3HB- 

HUX npOMe>KyTKOB. * ... 
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Uejib H3o6peTeHHH — noBbimeHHe pewy- 
mefi cnoco6HocTH HHcrpyMeHTa nyTeM lo6ecne- 
qeHHR onTHMa/ibHbix ycnoBHH pe3aHHH. • 

YKa3aHHaH • ue^b AOCTHraeTCH TeM, mto 
LUHpHHa yqacTKOB, 3aHHMaeMbix rpynnaiwn a6- 

5 pa3HBHbix . 3epeH cocTaBJiaibiuHX nojiocu, 
BwSpaHa paBHoft b npe^e^ax 2 — 8 pa3MepoB 
Hcno^b3yeMoro 3epHa, npH stom onpeaejieH 
h onTHMajibHbiH pa3Mep npoMe>KyTKOB Me>KAy 
rpynnaMH 3epeH — 1— 4 pa3iwepa 3epHa. 

10 IlpnqeM . ka>K>aafl H3 rpynn a6pa3HBHbix 
3epeH coAep>KHT 3aMKHyTbie 6e3a6pa3HBHbie 
. npoMe>KyTKH. 

Ha 4>Hf. 1 npeACTaBJieno TaKoe Hcno^He- 
HHe -uiJiH(f)OBa\nbHOH aiKypKH, KorAa Kamnan 
H3 a6pa3HBfibix no/ioc uihphhoh A coctoht H3 

15 OTAeJibHbix rpynn a6pa3HBHbix 3epeH c npo- 
Me>KyTKa mh B; Ha 4>Hr. 2 — uutHcf)OBajibHaH 
LUKypKa c 3aMKHyTbiMH 6e3a6pa3HBHbiMH npo- 
Me>KyTKaMH; Ha 4)ht. 3 b yKpynHeHHOM Macm- 
Ta6e noHCHen 33KOH .pscnojioKeHHH 36pa3HB- 

20 -flbix 3epen:B npynne^(npn np.oAOJibHOM otho- 
cHTejibHo nbjiocbi p3cno^o>KeHHM 3epeH) ; fi3 
({jht. 4 — TO >Ke (npw nonepeMHOM OTHocHTejib- 

' Ho no/iocbi pacno«no>KeHHH 3epeH); Ha §Hr. 5 
noka3aH ynaeTdK c . 33MKHyTbiM pacno^o>Ke- 
HHeM 6e3a6p33HBHoro npoMe>KyTKa. 



975375. 



A6pa3HBHbie nojTocj^^ ujhphhoh; A wjih- 
>a^BrarafOT c npoMewyT- 
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$083,1 bHOH UJKypKH pa_„.„ lwl v » yvn ^ yi - 

KaMH ujhphhoh B. Kantian no,ioca a6pa3HB- 
Hbix 3epeH coAep>KHT rpynnbi a6pa3HBKbix 
3epeH 2 ujhphhoh a c 6e3a6pa3HBHWMH npo- 
Me>KyTKaMH ujhphhoh e. . 5 

B MacuiTafie Kaa^oH rpynnbi 6e3a6pa3HB- 
Hbie npoivie>KyTKH Moryr 6biTb 3aMKHyTbi mto 
cnoco6cTByeT .nymueMy y^ep^aHHio CO>K. 

He3aMKHyTbie 6e3a6pa3HBflwe rrpoMe>KyT- 
kh (({wr. 3 h 4) c/iyacaT ^ynujeMy otboav 
npoAyKTOB o6pa6oTKH. 10 

KaK noKa3ajiH HccieAOBariHH, onTHMajib- 

HbIM yCJIOBHHM pe33RHH OTBeMaeT TaKoe K0H- 

crpyKTHBHoe pewertne w.™<j)0B3.nbrt0H uiKyp- 
KH Kor^a ujHpHHa aQpasHBHow no^ocw paB- 

H3 in i 4 nn Pa3MepaM 3epHa I™* ^M*3epHa) 

h * 0—100 pa3Mepa M sepna {ajih ui,iHc{>nopouj- 

Ka). npH 3T0M AO^JKfiO COd^IOAaTbCH ycioBne 

paseHcTBa OTfioujertH* ujiouxa Wl 3aHHM3eM0H 
. aopa3HBOM, k odmefi nJioiuaiiH uikvdkh (ot 
0,4 ao 0,75). ■ 

Ka>K^an H3 no^ioc coctqht H3 rpynn a6pa- 
3HBHbix sepen iuhphhoh 2-8 sepHa h npoMe- 

>KyTKOB UlHpHHOH B 1—4 3epHa. 

HlHpHHa A a6pa3HBHOH nOJIOCbl 3aBHCHT 

ot pasMepoB sepeH. PasMepw uuwtysepua h 
uuH(t)nopouiKa npHBe^eHbi -B TOCTe 9206—70 25 
«UopouiKH a,iMa3Hbie». 

npH 3tom cpeAHeBepo^THbie pa3Mepu sep- 
Ha paccMHTbiBaioTCH no "<|>opMyjie X-10 6N 
rue N — . 3epftHCT.ocTb no FOCTy. 

LUnpHHa npoMe>KyTKOB B 33bhcht ot 
OTHoiueHHH a6pa3HBHofi njioma^H ko Bcefi 
njioma^H uiKypKH h Bbipa>KaeTCH KoacbcbHUHeR- 
tom 3ano^HeHHH K= 0,4— 0,75. 

Tak, b cjiyqae pacnojio>KeHHH a6pa3HBa 
nojiocaMH BejiHMHHa 6e 3 a6pa3HBrtbix npoiwe- 
>Ky T KOB uiRpHHoft B onpeAcnaercH H3 paBertCT- 
Ba " r 

K - 

a b c/iyqae paaae^eHHa noiioc ria OT^bHwe 
rpynnu a6pa3HBHux 3epeH uinpHHy B onpe- 



cnnouiHhiM uiAbSpaaHBHbix aepeH Ha pa 
6o 4eH noeepxHaWB. AHMoraiHaH aaKOHOMep- 
Hocib HaSjiioaaeTCH npH Hcno.nb30BaHHH a6pa- 
3HBttblX nojioc ujhphhoh, paBHofi 10— 10Q pa3^ 
MepoB 3ep«a jym ui./iHcpnopoujKOB. 

KaK noKa3a^H 3KcnepHMeHTa./ibHbie hc- 
cJieaoBaHHH, npH 3fiaqHTe.ribHbix pa3Mepax uih- 
pHHbi a6pa 3 HBHOH nojiocbi (60/iee 20 pa3 M e- 
Pob 3epHa) ue^ecoo6pa3Ho BHyTpn ee 3epHa 
pacnojiaraTb rpynnaMH ujhphhoh a, paBHoft 
A.,8 pa3MepaM 3epeH' c npoMewyTKaMH ujh- 
phhoh a, paBHbiMH 1.....4 pa3MepaM 3epna B 
3tom oiynae npn o6pa<5oTKe MaTepna^a no- 
aoohoh ujKypKoft He SyaeT OTpnuaTe^bHo c K a- 
3biBaTbCH cnjrouiHoe pacnofloweHne a6pa3HB- 
hwx 3epeH b nojioce h gy^yT co3AaHbi onTH- 
MajibHbie ycjioBHH pesaflna Ka>Kaoro a6- 
pa3HBHoro 3epna. 

^ yK33aHHbie npeaejiu' no uiHpHHe rpynn 
: a6pa3HBHbix 3 epen h npoMewyxKaMH Meway 
hh m h onpeaeyiHioT onTHMajibHue npoHSBoaH- 
20 Te^ibHocTb h KaMecTBo o6pa6oTaHHoa noBepx- 

HOCTH, ' 

KoMn/ieKCHbiH no^xoa k paccTaHOBKe ae- 
peH Ha noBepxHocTH UJKypKH c yneTOM o6pa- 
oaTbiBaeMocTH paa^HiHbix MaTepnaJioB o6ec- 
newHBaeT cHH>KeHHe pacxoaa aSpaaHBHbix M a- 
TepHa-noB, cHHJKeHne Ten^oHanpHKeHHocTH 
npouecca ui^HcpoBaHHH, noBbiuieHwe npoH3Bo- 

A HTe^l bHOCTH 06pa60TKH H CTOHKOCTH HHCTpy- 

MeHTa, noBbimeHHe KanecTBeHHbix xapaKTepnc- 
thk noBepxfiocTHoro cjioh o6pa6aTbiBaervioro 
MaTepnajia, cHH*eHHe 6paKa. 
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<t>opMyAa u3o6pereHun 



A&nnioT H3 paBeHCTBa 2 

ripH KOHCTpyKTHBHoV B ])eUieHHH UJKypKH 

c saMKHyTbiMH 6e3a6pa3HBHbiMH npoMe>KyTKa- 
K = _ A(A -^2B) 

Onpeaejieno, mto; yMeBbSSIie • uihp'h'hu A 
aepa3HBHoft nanocbi uu^H^epHa MeHee 4 
pa3MepoB 3epeH iiphboaht k yBe^HqeHHlo mhk- 
poHepoBHpcTefi Ha 66pa6aTbiBaeMOH noBepx- 
hocth, a cneAOBaTe^bHo, k noHH>KeHHio Ka- 
MecTBa oopafioTKH. YBe^HqeHHe uinpHribi adpa- 
3HBHQH noflocbi 6o^ee 40 pasMepoB aepeH npw- 50 

BOJHT K 3HaMHTeJIbHOMy CHHtteHHK) np0H3B0- 

AHTejibHocTH h notepe acpcpeKTa ot Hcnojibso- . 

B3HHa AaHftOH KOHCTpyKUHH B CpaBfleHHH CO 



1. UJjiH(pOBa^bHaH uiKypKa, BbinojiHeHHaa 
35 b Buafi ocHOBbi, Hecymefi saKpen^eHHbie Ha 
Hen a6pa3HBHwe 3epna pacnojio>KeHHbie wepe- 
flyioutHMHCH. c 6e3a6pa3HBHbiMH npoMewyTKa- 
mh nojiocaMH, Ka*aaH H3 KOTopux cocTaBJie- 
Ha H3 qepeayioui.HxcH c 6e3a6pa3HBHbi MH npo- 
MejKyiKaMH rpynn sepefi, OTAUHa^ancn 
TeM, qT.o, c ue^bjo noBbiuueHHH pewyutefl cno- 
coohocth uiKypKH nyTe M odecneqeHHH outh- • 
Ma^bHbix ycjioBHfi pesaHHH, uiHpHKa ynacTKOB 
saHHMaervtbix rpynnaMH a6pa3HBHbix sepeH 
paBHa 2— 8 pasiwepa sepHa, a npoMewyTKOB 
45 Meway hhmh — 1—4 pasMepa 3epHa. 

2. UI^H(})OBaflbHaH uiKypKa no n. 1 ot- 
Aunaiou^aHCH TeM, mto KaJKziaH H3 rpynn a6- " 
pa3HBHbix 3epen coaepwHT 3aMKHyTbie 6e3- 
a0pa3HBHbie npoMe*yTKH. 
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